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Abstract 
The purpose of study is to investigate the level of development of dynamic balance, us a perceptual motor component in 
teenagers. We used a case control study, Start Excursion Balance Test, one-Way ANOVA for independent samples and post 
ANOVA Critical TUKEY HSD. Results were compared for two groups: teenagers 17-19 years old (50 subjects) with their only 
physical activity being what is stipulated in the school curricula and adolescents (50 subjects) involved in extracurricular sports 
activities. There were some significant differences between the two groups, for balance: males and females - for standing on the 
right leg and on the left in anterior (A) directions. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The relationship between the movement ability, the intellect and the affectivity are studied under the perceptual-
motor component. Perceptual-motor has been used many specialists (Sidentop, 1984; Thomas et al., 1995; 
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Horghidan, 1997; Albu et al., 2006; Neagu, 2010). According to certain studies (Horghidan & Iota, quoted by 
Dragnea, 2000) the subjects with a good voluntary adjustment capacity have better results than the ones with better 
force, but lower voluntary adjustment capacity. The specialists also specified the structure of the perceptual-motor 
processes, which included: special perceptual-motor skills (kinesthetic sensitivity, coordination and balance) and 
general perceptual-motor skills (capacity to train the skills and capacity to mobilize the energetic 
resources).Paunescu & Musu, quoted by Albu et al., (2007) underlined the fact that motor act is the basis of learning 
management, influencing the mental management of a person to a great degree. Perceptual-motor and motor 
education represents the basis of mental mechanisms which prepare the functionality of the higher intellectual 
activity.  The  quality  and  precision  of  a  motor  act  is  determined  by  the  motor  and  psychical  forces,  i.e.  the  
perceptual-motor processes (Grosu & Sirb, 2006). Other authors use “coordinative abilities” to describe the same 
relationship between motor and psychical functions (Manno, 1996; Dragnea & Bota, 1999; Cordun, 2011). 
Coordinative ability provides precision and safety to the movement (Albu et al., 2004). Coordinative ability 
presupposes the capacity to learn new movements quickly and to adapt quickly and efficiently to different 
conditions, by restructuring the existing background (Dragnea & Bota, 1999). Coordination is the ability to integrate 
separate motor system with varying sensory modalities into efficient movement (Gallahue, 1996). The study of 
specific perceptual-motor behaviors includes balance. The specialists of this area recognize the balance as being part 
of perceptual-motor process (Epuran & Stanescu, 2010; Albu et al., 2006; Siedentop, 1984). The maintenance of 
balance is achieved by adjustments performed by the central nervous system. The activity of the vestibular system 
ensures the balance reactions of the body. Vestibular reflexes and the reflexes of the proprioceptors in the muscle 
and joints ensure the balance of the body (Epuran & Stanescu, 2010). According to Manno (1996), balance is 
predominantly ensured by vestibular abilities, but also by force. According to Gallahue (1993) balance is a complex 
part of one's motor fitness, which is influenced by vision, the inner ear, the cerebellum, the proprioceptors in muscle, 
joints and tendons and the skeletal muscles. Balance is the ability to maintain one's equilibrium in relation to force 
of gravity. Balance may be divided into static and dynamic balance. Static balance means to maintain one's 
equilibrium in a fixed position and dynamic balance means to maintain one's equilibrium while the body is in 
motion. The body balance is obtained if the ground projection of the body’s center of its mass is vertically above its 
base support. The balance of the body in motion is ensured by means of three main directions: antero-posterior, 
lateral and vertical. Static or dynamic balance of the body is established based on the information sent by sense 
organs and proprioceptive and vestibular reflexes which control the muscle tone in the trunk and limbs (Epuran & 
Stanescu, 2010). If the body is on a surface, one must make additional movements in order to keep the ground 
projection of the body’s center of its mass vertically above its base support. Balance and automatic postural 
responses depend upon the needs of the respective moment, the motor system adapting to the same (Marcu &  
Matei, 2002). According to Larcom (2013), balance is a combination of several systems, such as: physiological, 
visual, vestibular, somatosensory, muscle and joint proprioception. The sensory system provides information to the 
central nervous system about the position of peripheral limbs. The central nervous system receives messages from 
proprioceptors in the joints, muscle and tendons and sends messages to muscles of the peripheral limbs to make 
balance adjustments. 
2. Hypothesis 
The purpose of the study is to investigate the level of development of dynamic balance in adolescents. The 
hypothesis checks for obvious differences between the balance possibilities of active subjects conforming to the 
physical school demands and those who practice additional sports during their leisure time. 
3. Methods  
Subjects: The study involved 100 subjects. Of these, 50 were adolescents (25 boys and 25 girls) who had only 
performed the sports activities provided for in the public education curriculum, whom were called non-athletes (NA) 
and 50 were other adolescents (25 boys and 25 girls), who had performed the sports activities provided for in the 
public education curriculum, but also sports-related extracurricular activities organized as training programs, whom 
were called athletes (A). We applied the Case Control Study and the Star Excursion Balance Test, in a series of 3 
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lower extremity reaching tasks purported to be useful in identifying the level of balance and stability. The directions: 
A-Anterior; PM-Posteromedial; PL-Posterolateral. The data was analyzed by one-Way ANOVA for independent 
samples and post ANOVA Critical TUKEY HSD. We compared the results of the two groups, i.e. the non-athletes 
versus the athletes.
Research methods: Bibliographic study method; Observation method; Investigation method; Pedagogical 
experiment method; Statistical-mathematic method; Graphical method. The data was analyzed by one-Way 
ANOVA for independent samples and post ANOVA Critical TUKEY HSD. 
4. Research content and discussions 
Analysis performed based on the results obtained by males (Table 1). There were 50 subjects (25 NS, 25 S): Data 
concerning the NA group: mean±SD age, 19.67±0.2 years; mean±SD height, 174.73±7,04 cm; mean±SD mass, 
66.49±6.42 kg. Data concerning the S group: mean±SD age, 19.11±0.1 years; mean±SD height, 178.53±11.02cm; 
mean±SD mass, 71.67±8.64 kg. Comparative study between NA group and A group, for the situation in which the 
supporting leg was the right leg and the excursion was performed with the left leg. The data corresponding to the 
three directions was processed. The average reach distance in the anterior (A) direction was 85.64±11.03 cm for NA 
group and 93.46±4.94 cm for A group. Homogeneity was better in A group compared to NA group. ANOVA 
analysis showed a significant difference between the two values for A direction (p<0.05), where A group had better 
results. As far as PM direction was an average 103.33 ± 13.53 cm for NA group and 109.26±15.43 cm for A group. 
The homogeneity of both groups was high. t and F–Fdf values showed an insignificant difference with a p>0.05 
threshold. We ascertained small differences between the recorded values for PL direction, with 105.06±3.08 cm for 
NA group and 108.33±13.20 cm for A group. The parameters calculated via ANOVA showed an insignificant 
difference between the two PL values. We ascertained that, as far as the right supporting leg was concerned, we 
found higher values in all left leg excursion directions. The differences between these values were significant in 
favor of A direction. 
Table 1. SEBT Males 
Subjects Parameters 
Directions on the Right Leg Directions on the Left Leg 
A PM PL A PM PL 
NA
M±SD 85.64±11.03 103.33±13.53 105.06±3.08 84.06±7.80 103.00±14.16 103.93±5.20 
CV% 12.90 13.09 2.93 9.28 13.75 5.00 
A
M±SD 93.46±4.94 109.26±15.43 108.33±13.20 95.66±7.13 103.53±10.43     104.01±13.04 
CV% 5.28 14.12 12.18 7.46 10.38     12.50 
NA
vs. 
A
t 8 5.93 3.26 11.60 2.46    0.33 
p <0.05      >0.05      >0.05 <0.05      >0.05         >0.05 
F 10.59; p<0.05 20.27;p<0.05 
   F(df) P<0.05; value 2.33 P<0.05; value 2.29 
Critical TUKEY P<0.05; 12.018 P<0.05; 6.215 
Comparative study between NA and A, for the situation in which the supporting leg was the left leg and the 
excursion was performed with the right leg. The excursion distance in A direction was 87.80±11.42 cm for NA 
group and 101.92±3.39 cm for A group. The values showed the homogeneity of both groups and the results of 
comparative study at p<0.05 showed a significant difference between the values corresponding to A direction, in 
favor of A group. As far as PM direction was concerned, we ascertained an average value of 103.00±14.16 cm for 
NA group and 103.53±10.43 cm for A group. Homogeneity was high for both groups. Comparative study 
parameters showed an insignificant difference (p>0.05). The analysis of the right leg excursion in PL direction 
showed an average value of 103.93±5.20 cm for NA group and 104.01±13.04 cm for A group. Homogeneity was 
high for both groups. The comparative study did not suggest any significant difference for PL direction at p>0.05, 
which corresponded to the values of F and Fdf. The excursions in the three directions are higher for the athletes 
group, but the significant difference was recorded only in A direction and it was favorable to A group.Analysis 
performed based on the results obtained by females (Table 2). There were 50 subjects (25 NA, 25 A): Data 
concerning the NA group: mean±SD age, 19.02±0.6 years; mean±SD height, 169.30±6.01 cm; mean±SD mass, 
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63.46±6.21 kg. Data concerning the A group: mean±SD age, 19.80±0.4 years; mean±SD height, 165.22±6,01 cm; 
mean±SD mass, 59.34±5.14 kg. The comparative study between NA group and A group for the situation in which 
the supporting leg was the right leg and the excursion was performed with the left leg, showed the following data: as 
far as A direction was concerned, the average value was 87.80±11.42 cm for NA group and 101.92±3.39 cm for A 
group. Both groups were homogenous, and the ANOVA comparative study showed significant differences for this 
direction, in favor of A group, at p<0.05, with t and F-Fdf parameters. As far as PM direction was concerned, the 
average value was 99.44±19.82 cm for NA group and 101.92±3.39 cm for A group. Homogeneity was moderate for 
NA group (Cv=19.93%) and high for A group (Cv=3.26%). Analysis of variance showed insignificant differences 
between the values obtained in PM direction, at p>0.05, which corresponded to F and Fdf. The comparison between 
the average values corresponding to PL direction revealed close values, i.e. 99.4±11.13 cm for NA group and 
103.68±7.55 cm for A group. ANOVA indicated insignificant differences in both groups as far as PL direction was 
concerned. The excursions in all three directions were higher in A group and the difference was significant in A 
direction only. 
     Table 2. SEBT Females 
Subjects  Parameters 
Directions on the Right Leg Directions on the Left Leg 
A PM PL A PM PL 
NA
M±SD 87.80±11.42 99.44 ± 19.82 99.40±11.13 87.16±8.30 102.08±8.51 100.16±8.50 
CV% 13.00 19.93 11.18 9.51 8.34 8.48 
A
M±SD 101.92±3.39 101.92±3.39 103.68±7.55 98.88±5.90 107.60±9.55 103.60±4.53 
CV% 3.26 3.26 7.28 5.97 8.69 4.37 
NA  
vs.  
A
t 14.12 2.48 4.28 11.72 5.52 3.44 
p <0.05 >0.05 >0.05 <0.05 >0.05 >0.05 
F 3.46;p<0.05 20.27;p<0.05 
F(df) P<0.05; value 2.29 P<0.05, value 2.29 
Critical TUKEY P<0.05; 12.132 P<0.05;6.21 
Regarding the situation in which the supporting leg was the left leg and the excursion was performed with the 
right leg, higher values were observed in A group. The average value on A direction were 87.16±8.30 cm for NA 
group and 98.88±5.90 cm for A group. The homogeneity of the studied groups was high, and ANOVA showed a 
significant difference for the recorded values of F and Fdf at p<0.05, in favor of A group. As far as PM direction 
was concerned, the average values were 102.08±8.51 cm in NA group and 107.60±9.55 in A group, respectively. 
Both groups were homogenous. Analysis of variance revealed an insignificant difference between the two values, at 
p>0.05. The average values obtained in PL direction were 100.16±8.50 cm for NA group and 103.60±4.53 cm for A 
group. The groups were homogenous. ANOVA showed an insignificant difference between the two average values, 
as  far  as  PL direction  was  concerned (p>0.05).  The  values  obtained by A group were  better  than  the  ones  of  NA 
group, in all directions. The significant difference was observed in A (Anterior) direction only, in favor of A group. 
Based on the mathematical and statistical analysis of the SEBT results, it was confirmed that, as far as balance was 
concerned, the groups were homogenous. The average values obtained by both genders were higher for the group of 
subjects practicing sports-related extracurricular activities. We suppose that these activities with different energetic 
or motor loads have favorable effects on dynamic balance development and vice-versa. Balance development 
through variation of the training conditions induces positive effects on the quality and precision in learning the 
technical elements in gymnastics (Moraru, 2012). The benefits obtained in the general motor development represent 
a favorable background for improvement of static and dynamic balance. Dynamic balance will be trained after 
obtaining progress in segment stability, strength and mobility (Mihaiu & Rabolu, 2008). A study performed by Hani 
& Vaduva (2003) confirms the fact that a person can transfer the dynamic balance control of his/her trained lower 
limb to the untrained one. Variation of support-surface conditions is a key element in balance training. Changing of 
support-surface by inducing oscillations is a challenge for the systems activating balance. A study performed by 
Tiron et al. (2009) revealed that there was a significant improvement of the quality of postural stability associated 
with the diminution of the low frequency oscillation incidence. The visual feed-back had a tendency to increase its 
role in the postural stability adjustment in athletes and a tendency to decrease its role in regular persons. Balance 
training was effective in improving postural sway and functional balance of the athletes compared to the untrained 
control participants with visual impairments. Zech et al. (2010) concluded that balance training could be effective in 
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postural and neuromuscular control improvement. Thus, larger effect sizes were shown for training programs with a 
longer duration. Lower extremity strength deficits and postural control deficits have been associated with a high risk 
of sustained sport-related injuries. Balance training improves postural control, increases jumping height and 
enhances the rate of force development in the leg extensor muscles ( Granacher et al., 2010).  
5. Conclusions  
x The performed study confirmed the existence of differences in manifestation of balance. The comparative study 
was performed between athlete subjects and untrained subjects.  
x Our expectations were directed towards more significant differences in manifestation of dynamic balance. 
Significant differences were observed in the anterior (A) direction, for both excursions of the contralateral leg, in 
both genders. This fact could be explained by the position of the center of mass, which is modified by being 
projected backwards in case of an excursion in the anterior direction, which limits the manifestation of balance 
especially in untrained subjects.  
x As far as the other directions are concerned, i.e. Posteromedial and Posterolateral directions, the excursion of the 
free leg can be easier, given that the center of gravity is projected forward, which is easier to control.  
x Under these conditions and given the experience we had with these subjects, we can ascertain the degree of 
manifestation of balance in athletes compared to untrained subjects, only by using the Anterior excursion of the 
Start Excursion Balance Test.  
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